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SPECIFICATION 

COLOR CONVERSION METHOD, COLOR CONVERSION APPATATUS AND 
COLOR CONVERSION DEFINITION STORAGE MEDIUM 

5 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a color 
conversion method of converting image data for printing' to 

10 image data for a proofer, a color conversion apparatus and 
a color conversion definition storage medium for storing 
therein a color conversion definition to perform such a 
color conversion, which are applied to a system wherein 
when a color printing is performed by a color printing 

15 machine using a spot color ink as well as a process color 
ink, a proofer such as a printer or a CRT display unit is 
used to output a proof image representing a color of a 
color printed matter (including print-out and image 
display) . 

20 Description of the Related Art 

Hitherto, in the event that a color printing 
machine is used to perform a color image printing, before 
the printing is performed, a proof image, which is similar 
in color to the utmost to the same color as a color of an 

25 image printed by the color printing machine, is printed out 
using a color printer and the like, or alternatively 
displayed on a screen of a color display unit. In the 
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event that such a proof image is produced, there are 
detected a print profile describing a relation between 
image data and colors of actual printing matters, which 
print profile is associated with a type of a printing 
5 machine for the intended printing and using conditions of 
the printing machine (conditions necessary for some 
printing, including a sort of ink to be used and a quality 
of a printing paper; and a type of a printing machine, are 
referred to as printing conditions), and a proofer profile 

10 describing a relation between image data and colors of 

actually outputted proof images, which proofer profile is 
associated with a type of a proofer outputting proof images 
and using conditions of the proofer (conditions necessary 
for outputting of some proof image, including a type of a 

15 proofer, are referred to as proof conditions) , and then the 
image data for printing is converted to the image data for 
the proofer in accordance with the print profile and the 
proofer profile, so that a proof image is outputted in 
accordance with the converted image data for the proofer. 

20 Thus, it is possible to obtain the proof image coincides 
with the actual printing matter in color. Usually, the 
print profile associated with the typical printing 
conditions is offered from a printer (a printing service 
trader) , and the proofer profile is also offered, with 

25 respect to printers (devices) for the purpose of a proof 
image output, from a maker of the printers. 

In the event that the image data for printing is 
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converted into the image data for a proofer to output the 
proof image, usually, the print profile and the proofer 
profile are combined to produce a LUT (Look Up Table) , and 
the LUT is referred to and regarding a low order bit side 
5 on which the LUT fails to describe the association, an 

interpolation arithmetic operation is performed, so that 
the image data for printing is converted into the image 
data for the proofer. 

Here, a printing is performed usually using 

10 process color ink of four colors of CMYK, but in some 

case it happens that spot color ink is used in addition to 
the process color ink of those four colors. In this case, 
it is not realistic that there is prepared a print profile" 
on the combination of the process color ink of four colors 

15 of CMYK and the various sorts of spot color ink in its 
entirety, and usually, there is prepared a print profile 
related to the printing using the process color ink of four 
colors of CMYK. Accordingly, the LUT thus produced is 
an LUT in which process color image data defined by color 

20 spaces of four colors of CMYK wherein the process color 
ink of four colors of CMYK is used to perform printing 
is converted into image data defined by color spaces of 
three colors of RGB wherein color materials of, for 
example, three colors of RGB is used to output a proof 

25 image for proofer. 

In the situation as mentioned above, when the 
printing is performed using the spot color ink as well as 
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the process color ink of four colors of CMYK, it is a 
problem as to how the proof image of the printed matter is 
outputted. 

Usually, a printer for a proof image output is of 
5 a type of outputting an image through for example, color 
materials of three colors of RGB or color materials of 
four colors of CMYK, and it is extremely rear that spot 
color materials coincident with spot colors intended for 
use of the printing are prepared. Further, also in the' 

10 event that a proof image is displayed on a CRT display unit, 
there is no way other than all the colors being represented 
by a combination of three colors of RGB. Thus, the 
printed matter including the spot color will be represented 
by three colors of RGB in its entirety. 

15 In this case, according to the earlier technology, 

there is adopted a method in which spot color image data is 
converted into process color image data of four colors of 
CMYK in accordance with characteristics (coordinates 
values on the L*a*b* space and the like) of characteristic 

20 ink to be used for intended printing, which is available 
from a maker of the characteristic ink, and image data 
(dot % data and the like) for spot color for printing, the 
process color image data for spot color and the process 
color image data for process color ink of four colors of C 

25 MYK except the spot color are combined, and the combined 
process color image data of four colors of CMYK is 
converted by the conversion system such as the LUT into, 
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for example, image data of three colors of RGB, for a 
proofer, so that a proof image is outputted based on the 
image data for the proofer thus converted. In this case, 
the spot color is separated into four colors of CMYK, 
5 and is converted into the image data for the proofer by the 
conversion system comprising the LUT as mentioned above 
for the process color. Thus, this is a problem in accuracy 
of color reproduction of the spot color. 

In Japanese Patent Application Laid Open Gazette 

10 Hei. 10-248017, there is proposed a technology in which 
accuracy of color reproduction of the spot color is 
improved. According to the technology, of the printing 
image data, the process color image data of four colors of 
CMYK is converted into process color image data for a 

15 proofer by a first conversion system comprising the LUT 
as mentioned above, and on the other hand, as to a spot 
color, there is prepared a second conversion system adapted 
for the spot color, and image data for the spot color is 
converted into image data for the proofer by the second 

20 conversion system. Both the image data converted by the 

first and second conversion systems are combined on a color 
space (e.g. RGB color space) for the proofer. 

According to such a technology, as compared with 
the above-mentioned earlier developed technology in which 

25 the spot color is separated and is converted by the 

conversion system which is not prepared as one for a spot 
color, there is prepared a second conversion system adapted 
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for the spot color as well as a first conversion system 
adapted for the process color ink of four colors of CMYK. 
Thus, it is possible to perform a color conversion with 
greater accuracy as to the spot color and thereby improving 
5 the color reproduction accuracy of the spot color. 

Now let us consider a case where there is 
constructed such a system that various types of proofers 
for a proof image output exist, and of the various types of 
proofers, a proofer for outputting a proof image is 

10 selected in accordance with, for example, speed and cost 

for producing the proof image, that is, for example, such a 
system that usually, a proof image is displayed on a 
display screen of a CRT display unit and is printed out by 
a printer as a need arises, and in addition for printing 

15 out there are prepared a plurality of printers, a printer 

for proof image output is selected in accordance with speed 
and cost for print output, or necessary image quality. In 
this case, according to the technology proposed in the 
above-mentioned Japanese Patent Application Laid Open 

20 Gazette Hei. 10-248017, there is a need to do over again 
producing both the first conversion system and the second 
conversion system for each type of the proofer. This is a 
problem in efficiency of data management. Alternatively, 
it is possible to prepare both the first conversion system 

25 and the second conversion system for each type of the 

proofer beforehand. However, each of the first conversion 
system and the second conversion system includes a greatly 
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large scale LUT which needs a large capacity of memory. A 
preparation of the conversion system requiring such a large 
capacity of memory in accordance with a type of the proofer 
needs a very large capacity of memory. This is a problem 
5 from the view point of structure of the system and the cost. 

SUMMARY OF THE INVENTION 
In view of the foregoing, it is an object of the 
present invention to provide a color conversion method 

10 adapted to a system which is high in accuracy of the color 
reproduction of the spot color, wherein a plurality of 
types of proofers each for outputting a proof image, a 
color conversion apparatus and a color conversion 
definition storage medium for storing therein a color 

15 conversion definition suitable for such a color conversion. 

To achieve the above-mentioned object, the present 
invention provides a color conversion method of converting 
printing image data, which comprises process color image 
data defined by a coordinate value of a predetermined first 

20 color space, and spot color image data defined by a 

coordinate value of a characteristic direction, into image 
data defined by a coordinate value of a predetermined 
second color space, for a proofer for outputting a proof 
image in which an image obtained through printing of an 

25 image based on the printing image data in accordance with a 
predetermined printing condition is reproduced, said color 
conversion method comprising: 
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a printing condition conversion step associated 
with a printing condition, of converting the coordinate 
value of the first color space into coordinate values of a 
colorimetry color space which is device-nondependent ; 
5 a spot color reference step of converting a spot 

color name into the coordinate values of the colorimetry 
color space; 

a proof condition conversion step associated with 
a proof condition, of converting the coordinate values of 

10 the colorimetry color space into coordinate values of the 
second color space; and 

a composition step of synthesizing, on the 
colorimetry color space or the second color space, image 
data defined by coordinate values of the' colorimetry color 

15 space or the second color space, wherein the process color 
image data is converted, with image data defined by 
coordinate values of the colorimetry color space or the 
second color space, wherein the spot color name is 
converted, 

20 wherein the printing image data, which comprises 

the process color image data defined by the coordinate 
value of the first color space, and the spot color image 
data defined by the coordinate value of the characteristic 
direction, is converted into the image data defined by the 

25 coordinate value of the second color space, for the proof er. 

According to the color conversion method of the 
present invention as mentioned above, in the printing 



condition conversion step, the print profile is used, in 
the spot color reference step, a chromaticity value such as 
L'a'b* value of the spot color, which will be offered from 
a maker of the spot color ink, is referred to, and in the 
5 proof condition conversion step, the proofer profile is 

used. Further, in the composition step, the process color 
image data and the spot color image data are combined. In 
this case, what is needed to be added or altered in 
accordance with addition or alteration of the proofer' is 

10 only the proofer profile used in the proof condition 

conversion step. Thus, as compared with the technology 
disclosed in the above-mentioned Japanese Patent 
Application Laid Open Gazette Hei. 10-248017 in which there 
is a need to add or alter both the first" conversion system 

15 and the second conversion system, which are of large scale, 
in accordance with addition or alteration of the proofer, 
according to the color conversion method of the present 
invention, it is possible to reduce an amount of addition 
of data resulting from addition of the proofer, and thus it 

2 0 is advantageous on a data management or on a memory 

capacity. Further, according to the color conversion 
method of the present invention, the conversion process for 
the spot color is set up independently of the conversion 
process for the process color. This feature makes it 

25 possible to obtain a proof image with great accuracy of 
color reproduction which is the same level as the 
technology disclosed in the above-mentioned Japanese Patent 
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Application Laid Open Gazette Hei. 10-248017. 

In the color conversion method of the present 
invention as mentioned above, it is acceptable that said 
composition step is a step of synthesizing different types 
of image data on the second color space, or alternatively 
that said composition step is a step of synthesizing 
different types of image data on the colorimetry color 
space . 

In the event that said composition step is a 'step 
of synthesizing different types of image data on the second 
color space, it is possible to adopt a color conversion 
method wherein of the printing image data, the process 
color image data defined by the coordinate value of the 
first color space is converted into image data defined by 
the coordinate values of the colorimetry color space in 
said printing condition conversion step, and the image data 
defined by the coordinate values of the colorimetry color 
space thus obtained through the conversion is further 
converted into image data defined by the coordinate value 
of the second color space in said proof condition 
conversion step, 

the spot color name is converted into the 
coordinate values of the colorimetry color space in said 
spot color reference step, and the coordinate values of the 
colorimetry color space thus obtained through the 
conversion is converted into the coordinate value of the 
second color space in said proof condition conversion step, 



and 

in said composition step, the image data defined 
by the coordinate value of the second color space, for the 
proofer, is synthesized in accordance with the image data 
5 defined by the coordinate value of the second color space, 
after conversion by said proof condition conversion step, 
the coordinate value of the second color space 
corresponding to the spot color, after conversion by said 
proof condition conversion step, and the spot color image 

10 data of the printing image data. 

In the event that said composition step is a step 
of synthesizing different types of image data on the 
colorimetry color space, it is possible to adopt a color 
conversion method wherein of the printing image data, the 

15 process color image data defined by the coordinate value of 
the first color space is converted into image data defined 
by the coordinate values of the colorimetry color space in 
said printing condition conversion step, 

the spot color name is converted into the 

20 coordinate values of the colorimetry color space in said 
spot color reference step, 

in said composition step, the image data defined 
by the coordinate values of the colorimetry color space, 
for the proofer, is synthesized in accordance with the 

25 image data defined by the coordinate values of the 

colorimetry color space, after the conversion by said 
printing condition conversion step, the coordinate values 
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of the colorimetry color space corresponding to the spot 
color, after the conversion by said spot color reference 
step, and the spot color image data of the printing image 
data, and 

5 the image data defined by the coordinate values of 

the colorimetry color space, for the proofer, which is 
synthesized by said composition step, is converted by said 
proof condition conversion step into the image data defined 
by the coordinate value of the second color space, for the 
10 proofer. 

Further, in the color conversion method of the 
present invention as mentioned above, in the event that 
said composition step is a step of synthesizing different 
types of image data on the second color space, it is 

15 preferable that prior to conversion of the printing image 

data into the image data for the proofer, there is produced 
a process color conversion step in which the coordinate 
value of the first color space is directly converted into 
the coordinate value of the second color space in 

20 accordance with said printing condition conversion step and 
said proof condition conversion step, 

in conversion of the process color image data of 
the printing image data, there is applied said process 
color conversion step instead of individual application of 

25 both said printing condition conversion step and said proof 
condition conversion step, so that of the printing image 
data, the process color image data defined by the 
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coordinate value of the first color space is converted into 
image data defined by the coordinate value of the second 
color space before synthesized with the spot color image 
data . 

5 In the event that prior to the actual color 

conversion, the above-mentioned process color conversion 
step is produced, it takes time at the preparation stage by 
the corresponding production of the process color 
conversion step. But in the actual color conversion, ' the 

10 process color image data is converted from the first color 
space to the second color space directly without passing 
through the colorimetry color space, and thus it is 
possible to contribute to enhancement of efficiency of the 
color conversion. 

15 To achieve the above-mentioned object, the present 

invention provides a color conversion apparatus for 
converting printing image data, which comprises process 
color image data defined by a coordinate value of a 
predetermined first color space, and spot color image data 

20 defined by a coordinate value of a characteristic direction, 
into image data defined by a coordinate value of a 
predetermined second color space, for a proofer for 
outputting a proof image in which an image obtained through 
printing of an image based on the printing image data in 

25 accordance with a predetermined printing condition is 

reproduced, said color conversion apparatus comprising: 
a definition storage section for storing 
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a first coordinates conversion definition 
associated with a printing condition, defining an 
association between the coordinate value of the first color 
space and the coordinate values of a colorimetry color 
5 space which is device-nondependent , 

a spot color and coordinates conversion definition 
defining an association between a spot color name and the 
coordinate values of the colorimetry color space, 

a second coordinates conversion definition 
10 defining an association between the coordinate values of 

the colorimetry color space and the coordinate value of the 
second color space, and 

a coordinates composition definition defining an 
association among coordinate values of the colorimetry 
15 color space or the second color space, wherein the process 
color image data is converted, on the colorimetry color 
space or the second color space, coordinate values of the 
colorimetry color space or the second color space, wherein 
the spot color name is converted, and a set of coordinate 
20 values wherein said two types of coordinate values are 
synthesized; and 

a color conversion section for converting the 
printing image data, which comprises the process color 
image data defined by the coordinate values of the first 
25 color space and the spot color image data defined by the 

coordinate values of the characteristic direction, into the 
image data defined by the coordinate value of the second 
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color space, for the proofer, referring to said first 
coordinates conversion definition, said spot color and 
coordinates conversion definition, said second coordinates 
conversion definition, and said coordinates composition 
5 definition, which are stored in said definition storage 
section . 

According to the color conversion apparatus of the 
present invention as mentioned above, it is possible to 
suppress a degree of an increment of a memory capacity of 

10 the definition storage section, and also possible to 
perform a color conversion with great accuracy for 
outputting a proof image. 

In the color conversion apparatus of the present 
invention as mentioned above, it is acceptable that said 

15 coordinates composition definition, which is stored in said 
definition storage section, defines an association between 
said two types of coordinate values of the second color 
space and said set of coordinate values, and said color 
conversion section comprises: 

20 first conversion means for converting the process 

color image data defined by the coordinate value of the 
first color space, of the printing image data, into image 
data defined by the coordinate values of the colorimetry 
color space, referring to said first coordinates conversion 

25 definition; 

second conversion means for converting the spot 
color name into the coordinate values of the colorimetry 
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color space, referring to said spot color and coordinates 
conversion definition; 

third conversion means for converting the image 
data defined by the coordinate values of the colorimetry 
color space, after conversion by said first conversion 
means, into image data defined by the coordinate value of 
the second color space, referring to said second 
coordinates conversion definition; 

fourth conversion means for converting the 
coordinate values of the colorimetry color space, 
associated with the spot color, after conversion by said 
second conversion means, into the coordinate value of the 
second color space, referring to said second coordinates 
conversion definition; 

first composition means for synthesizing the 
image data defined by the coordinate value of the second 
color space, for the proofer, in accordance with the image 
data defined by the coordinate value of the second color 
space, after conversion by said third conversion means, the 
coordinate value of the second color space corresponding to 
the spot color, after conversion by said fourth conversion 
means, and the spot color image data of the printing image 
data, referring to said coordinates composition definition. 

In the color conversion apparatus of the present 
invention as mentioned above, alternatively, it is 
acceptable that said coordinates composition definition, 
which is stored in said definition storage section, defines 
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an association between said two types of coordinate values 
of the colorimetry color space and said set of coordinate 
values, and said color conversion section comprises: 

fifth conversion means for converting the process 
color image data defined by the coordinate value of the 
first color space, of the printing image data, into image 
data defined by the coordinate values of the colorimetry 
color space, referring to said first coordinates conversion 
definition; 

sixth conversion means for converting the spot 
color name into the coordinate values of the colorimetry 
color space, referring to said spot color and coordinates 
conversion definition; 

second composition means for synthesizing the 
image data defined by the coordinate values of the 
colorimetry color space, for the proofer, in accordance 
with the image data defined by the coordinate values of the 
colorimetry color space, after conversion by said fifth 
conversion means, the coordinate values of the colorimetry 
color space corresponding to the spot color, after 
conversion by said sixth conversion, and the spot color 
image data of the printing image data, referring to said 
coordinates composition definition; and 

seventh conversion means for converting the image 
data defined by the coordinate values of the colorimetry 
color space, for the proofer, which is synthesized by said 
second composition means, into the image data defined by 
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the coordinate value of the second color space, for the 
proofer, referring to said second coordinates conversion 
definition . 

In the color conversion apparatus of the present 
5 invention as mentioned above, further alternatively it is 
acceptable that said coordinates composition definition, 
which is stored in said definition storage section, defines 
an association between said two types of coordinate values 
of the colorimetry color space and said set of coordinate 

10 values, and said color conversion section comprises: 

coordinates conversion definition construction 
means for constructing a third coordinates conversion 
definition to directly associate the coordinate value of 
the first color space with the coordinate value of the 

15 second color space in accordance with said first 
coordinates conversion definition and said second 
coordinates conversion definition; 

eighth conversion means for converting the process 
color image data defined by the coordinate value of the 

20 first color space, of the printing image data, into image 
data defined by the coordinate values of the second color 
space, referring to said third coordinates conversion 
definition; 

ninth conversion means for converting the spot 
25 color name into the coordinate values of the colorimetry 
color space, referring to said spot color and coordinates 
conversion definition; 
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tenth conversion means for converting the 
coordinate values of the colorimetry color space 
corresponding to the spot color, after conversion by said 
ninth conversion means, into the coordinate value of the 
5 second color space, referring to said second coordinates 
conversion definition; and 

third composition means for synthesizing the image 
data defined by the coordinate values of the second color 
space, for the proofer, in accordance with the image data 
10 defined by the coordinate values of the second color space, 
after conversion by said eighth conversion means, the 
coordinate values of the second color space corresponding 
to the spot color, after conversion by said ninth 
conversion, and the spot color image data of the printing 
15 image data, referring to said coordinates composition 
definition. 

To achieve the above-mentioned object, the present 
invention provides a color conversion definition storage 
medium storing a color conversion definition for converting 

20 printing image data, which comprises process color image 

data defined by a coordinate value of a predetermined first 
color space, and spot color image data defined by a 
coordinate value of a characteristic direction, into image 
data defined by a coordinate value of a predetermined 

25 second color space, for a proofer for outputting a proof 
image in which an image obtained through printing of an 
image based on the printing image data in accordance with a 
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predetermined printing condition is reproduced, said color 
conversion definition comprising: 

a first coordinates conversion definition 
associated with a printing condition, defining an 
5 association between the coordinate value of the first color 
space and the coordinate values of a colorimetry color 
space which is device-nondependent ; 

a spot color and coordinates conversion definition 
defining an association between a spot color name and' the 
10 coordinate values of the colorimetry color space; 

a second coordinates conversion definition 
defining an association between the coordinate values of 
the colorimetry color space and the coordinate value of the 
second color space, said second coordinates conversion 
15 definition being associated with a proof condition; and 

a coordinates composition definition defining an 
association among coordinate values of the colorimetry 
color space or the second color space, wherein the process 
color image data is converted, on the colorimetry color 
20 space or the second color space, coordinate values of the 
colorimetry color space or the second color space, wherein 
the spot color name is converted, and a set of coordinate 
values wherein said two types of coordinate values are 
synthesized. 

25 The color conversion definition stored in the 

color conversion definition storage medium of the present 
invention is suitable for an increment of a proofer and the 
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like, and adoption of such a color conversion definition to 
perform a color conversion makes it possible to perform a 
color conversion with great accuracy in color reproduction 
of a spot color. 
5 Incidentally, it is acceptable that the various 

types of "definition" as mentioned above is data of a table 
structure, for example, LUT, or another structure; a 
program for executing an arithmetic operation based on a 
conversion formula; or alternatively a combination of" data 
10 and a program, such as a combination of data of LUT 
structure and a program for executing interpolation 
arithmetic operations . 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a construction view of a system for 

producing print and proof image, to which an embodiment of 
the present invention is applied. 

Fig. 2 is a perspective view of the personal 
computer shown in Fig. 1. 
20 Fig. 3 is a hardware construction view of the 

personal computer. 

Fig. 4 is a conceptual view of a print profile 
constituting part of the color conversion definition. 

Fig. 5 is a conceptual view of a print profile 
25 constituting part of the color conversion definition. 

Fig. 6 is a conceptual view of the color 
conversion definition for directly converting coordinate 
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values of CMYK color spaces to coordinate values of RGB 
color spaces, which is produced through a combination of a 
print profile and a printer profile. 

Fig. 7 is a typical illustration of spot color and 
5 coordinates conversion definition constituting part of the 
color conversion definition. 

Fig. 8 is a typical illustration of coordinates 
composition definition constituting part of the color 
conversion definition. 
10 Fig. 9 is a view showing a first embodiment of a 

color conversion method according to the present invention. 

Fig. 10 .is a view showing a second embodiment of a 
color conversion method according to the present invention. 

Fig. 11 is a view showing a modi-f ication of the 
15 second embodiment of a color conversion method according to 
the present invention. 

Fig. 12 is a view showing a third embodiment of a 
color conversion method according to the present invention. 

Fig. 13 is a functional block diagram of the first 
20 embodiment of a color conversion apparatus according to the 
present invention. 

Fig. 14 is a functional block diagram of a color 
conversion section of the second embodiment of a color 
conversion apparatus according to the present invention. 
25 Fig. 15 is a functional block diagram of a color 

conversion section of the third embodiment of a color 
conversion apparatus according to the present invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Embodiments of the present invention will be 
described with reference to the accompanying drawings. 

Fig. 1 is a construction view of a system for 
5 producing print and proof image, to which an embodiment of 
the present invention is applied. 

A color scanner 10 reads an original image and 
generates color separation image data for four colors of 
CMYK representative of the original image. The image 

10 data for four colors of CMYK is fed to a workstation 20. 
In the workstation 20, an electronic page make-up is 
performed in accordance with entered image data by an 
operator and image data representative of an image for 
printing is generated. Here, an operator, who operates the 

15 workstation 20, determines that printing using some spot 

color ink as well as process color ink of four colors of C 
MY K is performed, and in the electronic page make-up an 
image including the spot color is designed. Accordingly, 
here, as printing image data representative of the image 

20 for printing, there are generated process color image data 
defined in form of coordinate values (combination of dot % 
of C, M, Y, K) for the color space (an example of the 
first color space referred to in the present invention) of 
four colors of CMYK and spot color image data defined in 

25 form of coordinate values (dot % of the spot color) of the 
characteristic direction, for spot color to be adopted. 
The printing image data, which comprises the process color 
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image data and the spot color image data, is fed to a film 
printer 30 in the event that a printing is to be performed. 
The film printer 30 produces a printing film original plate, 
which comprises each plate for CMYK and a plate for spot 
color, in accordance with the entered printing image data. 

A printing plate is produced from the printing 
film original plate, and the produced printing plate is 
loaded onto a printing machine 40. Ink is applied to the 
printing plate loaded onto the printing machine. The- • 
applied ink is transferred to a printing paper to form an 
image 41 on the printing paper. The ink used at that time 
is process color ink for four colors of CMYK and a 
predetermined spot color ink. On the image 41, there 
exists an image portion 41a printed with- the spot color ink. 
Incidentally, the spot color ink to be used for once 
printing is not restricted to one sort of spot color ink. 
However, for the convenience of explanation, there will be 
explained the embodiment assuming that the spot color ink 
to be used is only one sort of spot color ink. 

Such a series of work that the film printer 30 is 
used to produce a film original plate, a printing plate is 
produced and loaded onto the printing machine 40, and ink 
is applied to the printing plate to perform a printing on a 
paper is large-scale work and costs a lot. For this reason, 
prior to perform an actual printing work, a proof image 61 
is produced by a proofer in a manner as set forth below so 
that a finish of the printed image 41 is confirmed 



beforehand. 

To produce a proof image, printing image data, 
which is produced by an electronic page make-up on the 
workstation 20, is fed to a personal computer 50. Here, 
5 the image data fed to the personal computer 50 is a 

description language data described with a so-called PDL 
(Page Description Language) . The personal computer 50 
converts the description language data into process image 
data for four colors of CMYK and spot color image data 

10 associated with a spot color, which are developed into a 
bit map by a so-called RIP (Raster Image Processor) . 
Combined image data of the process image data for four 
colors of CMYK and the spot color image data for a spot 
color is substantially the same as the printing image data 

15 to be fed to the film printer 30. 

The process color image data for and the spot 
color image data are converted into image data for three 
colors of RGB suitable for a proofer (here a printer 60a), 
which intends to output a proof image, of a plurality of 

20 proofers comprising a plurality of printers 60a, 60b, ... , 
and a CRT display 60n, through referring to a color 
conversion definition inside the personal computer 50. The 
printer 60a receives the image data for three colors of R 
GB and produces the proof image 61 in accordance with the 

25 entered image data for three colors of RGB. 

A degree of coincidence of colors of the image 41 
obtained through printing by the printing machine 40 and 
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the proof image obtained by the printer 60a is determined 
by a color conversion definition in the personal computer 
50. The color conversion definition is produced for each 
proofer (for each proof condition) . 
5 While Fig. 1 shows only one printing machine, it 

is acceptable that a plurality of printing machines exist. 
Or alternatively, it is acceptable that while only one 
printing machine is provided, a plurality of printing 
conditions, which are mutually different, exist. The' color 

10 conversion definition is produced in accordance with each 
of the plurality of printing conditions including the 
difference of the printing machines. More in details, the _ 
color conversion definition is produced in accordance with 
a combination of each printing condition- and each proofer 

15 (each proof condition in the event that only one proofer is 
provided and a plurality of proof condition exist) . The 
color conversion definition will be described later. Also 
a colorimeter will be described later. 

In this manner, a proof image is produced and the 

20 proof image is confirmed. Thus, it is possible to confirm 
a finish of printing beforehand. 

An aspect of the embodiment of the present 
invention in the proof image producing system resides in 
processing contents to be executed inside the personal 

25 computer 50. Hereinafter, there will be described the 
personal computer 50. 

Fig. 2 is a perspective view of the personal 
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computer 50 shown in Fig. 1. Fig. 3 is a hardware 
construction view of the personal computer 50. 

The personal computer 50 comprises a main frame 51, 
an image display unit 52 for displaying an image on a 
5 display screen 52a in accordance with an instruction from 
the main frame 51, a keyboard 53 for entering information 
according to a key operation to the main frame 51, and a 
mouse 54 for entering an instruction according to, for 
example, an icon displayed on an arbitrarily position' oh 

10 the display screen 52a through designation. The main frame 
51 is provided with a floppy disk loading slot 51a for 
loading a floppy, disk, and a CD-ROM loading slot 51b for 
loading a CD-ROM. 

The main frame 51 incorporates therein, as shown 

15 in Fig. 3, a CPU 511 for executing various sorts of program, 
a main memory 512 wherein a program stored in a hard disk 
unit 513 is read out and developed for the purpose of 
execution by the CPU 511, the hard disk unit 513 storing 
various sorts of programs and data, an FD driver 514 for 

20 accessing a floppy disk 100 loaded onto the FD driver 514, 
a CD-ROM driver 515 for accessing a CD-ROM 110 loaded onto 
the CD-ROM driver 515, an input interface 516 connected 
with the workstation 20 (cf. Fig. 1) for receiving image 
data from the workstation 20, and an output interface 517 

25 for transmitting image data to the printers 60a, 60b, ... , 
and the CRT display 60n which are used as the proof ers. 
Those elements are mutually connected with the image 
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display unit 52, the keyboard 53 and the mouse 54 via a bus 
55. It is acceptable that the image display unit 52 shown 
in Figs. 2 and 3 is used as one of the proof ers. 

The CD-ROM 110 stores therein a color conversion 
5 program for causing the personal computer 50 to operate as 
a color conversion apparatus. Such CD-ROM 110 is loaded on 
the CD-ROM driver 515, so that the color conversion program 
stored in the CD-ROM 110 is up-loaded onto the personal 
computer 50 and is stored in the hard disk unit 513. 

10 Next, there will be described a method of 

producing a color conversion definition constructed in the 
personal computer 50. 

Fig. 4 is a conceptual view of a print profile 
constituting part of the color conversion definition. 

15 As mentioned above, in many cases, a print profile 

associated with a typical printing condition is provided 
from a printer (a printing service trader) , and thus as far 
as a print profile associated with a desired print 
condition is available, there is no need to produce a print 

20 profile. Here, however, there will be explained a basic 
method of producing a print profile in the event that the 
print profile is newly produced. 

Dot % data for four colors of CMYK to be 
generated from the workstation shown in Fig. 1 is 

25 sequentially altered, for example, such as 0%, 10%, , 

100% , so that color patch images based on the dot % data 
thus generated are produced in accordance with the above- 
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mentioned printing procedure. A colorimeter 200 is used to 
measure color patches constituting a color patch image 
wherein while the image 41 shown in Fig. 1 is not an image 
representative of a color patch image, it is assumed that a 
5 color patch image is printed instead of the image 41. This 
makes it possible to constitute a print profile 
representative of the association between coordinate values 
on a color space (a first color space referred to in the 
present invention) for four colors of CMYK and 

10 coordinate values on a colorimetry color space (here L* a * 
b* color space). This print profile corresponds to an 
example of a first coordinates conversion definition 
referred to in the present invention. 

Here, in production of the color patch for 

15 producing the print profile, only process color ink for 
four colors of CMYK is used and spot color ink is not 
used. The reason why this is to do so is that addition of 
the spot color ink causes the produced print profile to be 
lost in generality or universality, and it is very 

20 troublesome that various sorts of spot color ink are 
prepared and a print profile is established for each 
combination of spot color ink. 

Fig. 5 is a conceptual view of a print profile 
constituting part of the color conversion definition. 

25 As mentioned above, also with respect to the 

printer profile, in many cases, it is provided from a 
printer maker. Thus, as far as a printer profile 
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associated with a desired printer (here the printer 60a 
shown in Fig. 1) is available, there is no need to produce 
the printer profile. Nevertheless, there will be explained 
a basic method of producing a printer profile in the event 
5 that the printer profile is newly produced. The method of 
producing a printer profile is similar to the above- 
mentioned method of producing a print profile. 

Here, the personal computer 50 shown in Fig. 1 is 
used to sequentially vary image data for three colors- of 

10 RGB on each color in a predetermined numbers of step (e.g. 
8 steps) from the minimum value (e.g. 0) to the maximum 
value (e.g. 255)., so that a color patch image is produced 
in accordance with the image data thus sequentially 
generated. A colorimeter 200 is used to- measure color 

15 patches constituting a color patch image wherein while the 
image 61 shown in Fig. 1 is not an image representative of 
a color patch image, it is assumed that a color patch image 
is outputted instead of the image 61. This makes it 
possible to constitute a printer profile representative of 

20 the association between coordinate values on a color space 
(a second color space referred to in the present invention) 
for three colors of RGB and coordinate values on a 
colorimetry color space (here 1/ a * b * color space), on the 
printer 60a. 

25 This printer profile is used for converting 

coordinate values on the L* a* b * color space to coordinate 
values on the color space for three colors of RGB, and 
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corresponds to an example of a second coordinates 
conversion definition referred to in the present invention. 

Fig. 6 is a conceptual view of the color 
conversion definition for directly converting coordinate 
5 values of a CMYK color space to coordinate values of an RGB 
color space, which is produced through a combination of a 
print profile and a printer profile. 

Here, there is constructed a third color 
conversion definition in which the print profile (a first 

10 color conversion definition) is combined with the printer 
profile (a second color conversion definition) , so that 
coordinate values of a CMYK color space are converted into 
coordinate values of an RGB color space directly without 
passing through an L* a*b* color space. - 

15 The third color conversion definition is used in 

some embodiment of a various types of embodiments of the 
present invention which are described later. 

Fig. 7 is a typical illustration of spot color and 
coordinates conversion definition constituting part of the 

20 color conversion definition. 

The spot color and coordinates conversion 
definition is to associate a spot color name and coordinate 
values on L*a*b* color space of the spot color ink. With 
respect to the coordinate values on L*a*b* color space of 

25 the spot color ink, generally, information is available 

from a maker of the spot color ink. Nevertheless, in the 
event that it is intended to determine the coordinate 
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values on L*a*b* color space of the spot color ink, data, 
wherein dot % of monochrome of the spot color ink is 100%, 
is generated, a patch of the solid of the spot color is 
produced based on the data in accordance with the above- 
5 mentioned printing procedure, and the patch of the solid is 
measured by the colorimeter thereby determining the 
coordinate values on L*a*b* color space. 

That is, the spot color and coordinates conversion 
definition shown in Fig. 6 determines coordinate values' of 

10 on L*a*b* color space of the solid patch wherein dot % of 
the spot color represented by the spot color name is 100%. 

Fig. 8 is a typical illustration of coordinates 
composition definition constituting part of the color 
conversion definition. 

15 By way of the coordinates composition definition, 

there is raised a coordinates composition definition in 
which coordinate values on RGB color space (an example of 
the second color space referred to in the present 
invention) are synthesized. 

20 The coordinates composition definition receives 

image data defined by coordinate value of RGB color space, 
resulted from process color image data for four colors of 
CMYK of printing image data, coordinate values on RGB 
color space for spot color, resulted from coordinate values 

25 of L*a*b* color space of the solid of the spot color 
obtained through referring to the spot color and 
coordinates conversion definition shown in Fig. 7, and 
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dot % data (spot color image data) of the spot color, 
which constitutes the printing image data. In the 
coordinates composition definition, by way of example, the 
respective data for R, G, B defined by coordinate values 
5 on RGB color space, which are determined by coordinate 

values (associated with dot % :100%) on RGB color space, 
as to the spot color, and dot % represented by spot color 
image data, and the respective data for R, G, B resulted 
from the process color image data of the printing image- 

10 data, are added to one another. The coordinates 

composition definition generates image data for R, G, B 
so as to output a proof image from a proofer (here the 
printer 60a shown in Fig. 1) for a proof image output 
through, for example, the above-mentioned arithmetic 

15 operation or an LUT corresponding to such an arithmetic 
operation . 

While there is explained the coordinates 
composition definition wherein coordinates are synthesized 
on RGB color space, the coordinates composition 

20 definition is not restricted to one wherein coordinates are 
synthesized on RGB color space. It is acceptable that 
the coordinates composition definition is one wherein 
coordinates are synthesized on L*a*b* color space. This 
is simply different in color space representative of 

25 coordinates. Thus, there will be omitted in figure and 
explanation for the coordinates composition definition 
taking L*a*b* color space other than RGB color space. 
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Fig. 9 is a view showing a first embodiment of a 
color conversion method according to the present invention. 

Fig. 9 shows a print condition conversion process 
311, a spot color reference process 312, a printer 
5 condition conversion process 313 (an example of the proof 
condition conversion process referred to in the present 
invention) and a composition process 314. 

In the print condition conversion process 311, the 
print profile (the first color conversion definition)-, ' 

10 which is explained in conjunction with Fig. 4, is referred 
to so that process color image data defined by coordinate 
values on CMYK color space of the printing image data is 
converted into image data defined by coordinate values on 
L* a* b* color space. 

15 In the spot color reference process 312, the spot 

color and coordinates conversion definition explained in 
conjunction with Fig. 7 is referred to so that the spot 
color name is converted into coordinate values on L*a*b* 
color space as to the spot color. 

20 In the printer condition conversion process 313, 

the printer profile (the second color conversion 
definition) , which is explained in conjunction with Fig. 5, 
is referred to so that image data defined by coordinate 
values on L* a * b * color space, which is obtained in the 

25 print condition conversion process 311, is converted into 
image data defined by coordinate values on RGB color 
space, and further coordinate values on L*a*b* color space, 
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which is obtained in the spot color reference process 312, 
is converted into coordinate values on RGB color space. 

Further, in the composition process 314, the image 
data defined by coordinate values on RGB color space, 
5 which is obtained in the printer condition conversion 

process 313, the coordinate values on RGB color space 
with respect to the spot color, which is also obtained in 
the printer condition conversion process 313, and the 
dot % data of the spot color are synthesized into image 
10 data for proof image output, which is defined by the 

coordinate values on RGB color space, in accordance with 
the coordinates composition definition explained referring 
to Fig. 8. 

The image data on RGB color space obtained in the 
15 composition process 314 is transmitted to the printer 60a 

for proof image output, shown in Fig. 1, so as to print-out 
a proof image in accordance with the transmitted image data. 

According to the color conversion method shown in 
Fig. 9, it is possible to obtain a proof image excellent in 
20 color reproduction with respect to spot color too, since 
the process color for CMYK and the spot color are 
subjected to data conversion through the respective 
different path and then synthesized. Further, according to 
the color conversion method shown in Fig. 9, what is needed 
25 to be altered when a printer for outputting a proof image 
is altered is only a printer profile referred to in the 
printer condition conversion process. This makes it 
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possible to reduce a load of the data management as 
compared with the method disclosed in the above-mentioned 
Japanese Patent Application Laid Open Gazette Hei . 10- 
248017 . 

5 Fig. 10 is a view showing a second embodiment of a 

color conversion method according to the present invention. 

According to the second embodiment of a color 
conversion method shown in Fig. 10, there is provided a 
composition process 315 for performing composition of' data 

10 on L*a*"b* color space. In the composition process 315, 
the image data defined by coordinate values on L*a*b* 
color space, which is obtained in the print condition 
conversion process 311, the coordinate values on L*a*b* 
color space with respect to the spot color, which is 

15 obtained in the spot color reference process 312, and the 
dot % data of the spot color are synthesized into image 
data for printer, which is defined by the coordinate values 
on L*a*b* color space, in accordance with the coordinates 
composition definition explained referring to Fig. 8 (for 

20 performing an arithmetic operation on L*a*b* . The image 
data defined by the coordinate values on L*a*b* color 
space, which is obtained in the composition process, is 
converted into image data for a printer, which is defined 
by coordinate values on RGB color space, referring to the 

25 printer profile (the second color conversion definition) 

shown in Fig. 5 in the printer condition conversion process 
313. The image data on RGB color space, which is 
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obtained through conversion in the printer condition 
conversion process 313, is transmitted to the printer 60a 
for proof image output shown in Fig. 1, in a similar 
fashion to that of the first embodiment of the present 
5 invention shown in Fig. 9. In the printer 60a, a proof 
image is printed out in accordance with the transmitted 
image data. 

Also in the color conversion method shown in Fig. 
10, in a similar fashion to that shown in Fig. 9, the' ' 

10 process color for CMYK and spot color are individually 
converted into coordinate values on L* a * b * color spaces 
and then synthesized. Thus, it is possible to obtain a 
proof image excellent in color reproduction with respect to 
spot color too. Further, according to the color conversion 

15 method shown in Fig. 10, what is needed to be altered when 
a printer for outputting a proof image is altered is only a 
printer profile referred to in the printer condition 
conversion process 313. This makes it possible to reduce a 
load of the data management. 

20 Fig. 11 is a view showing a modification of the 

second embodiment of a color conversion method according to 
the present invention. 

In the composition process 315, synthesis of 
coordinate values on L * a * b * color space is performed. 

25 More in details, in an L*a*b*' XYZ conversion process 
315a, coordinate values on L*a*b* color space are 
converted into coordinate values on XYZ color space. In 
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a composition process 315b, synthesis on XYZ color space 
is performed. In an XYZ • L*a*b* conversion process 315c, 
coordinate values on XYZ color space after the synthesis 
are converted into coordinate values on L* a * b * color space. 
5 The XYZ color space is associated with 

luminosity more directly than the L*a*b* color space, and 
thus it is possible to perform synthesis which involves few 
errors . 

Fig. 12 is a view showing a third embodiment -of- a 

10 color conversion method according to the present invention. 
There will be described different points from the first 
embodiment shown in Fig. 9. 

In a process conversion process producing process 
316, prior to conversion of image data for printing into 

15 image data for printer, the print profile (the first color 
conversion definition) explained referring to Fig. 4 and 
the printer profile (the second color conversion 
definition) explained referring to Fig. 5 are synthesized 
into a single color conversion definition (the third color 

20 conversion definition), as shown in Fig. 6. 

After those preparation, the printing image data 
is converted into the image data for printer. In this case, 
with respect to the process color image data for four 
colors of CMYK of the printing image data, in process 

25 color conversion process 317 instead of both the processes 
of the print condition conversion process 311 and the 
printer condition conversion process 313, which are shown 
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in Fig. 9, the process color image data for four colors of 
CMYK is directly converted into the image data for three 
colors of RGB. 



5 

With respect to the conversion process and the 
composition process related to the spot color, they are the 
same as those of the first embodiment shown in Fig. 9, and 
thus the redundant explanation will be omitted. - • 

XO In case of the color conversion method shown in 

Fig. 12, as compared with the color conversion method 
according to the first embodiment shown in Fig. 9, there is^ 
a need to produce the third color conversion definition 
shown in Fig. 6 at the preparation step.- However/ 

15 according to the color conversion method shown in Fig. 12, 
in the actual color conversion, it is possible to reduce 
the process of the coordinates conversion by one and 
thereby contributing to a higher speed for color conversion. 

Fig. 13 is a functional block diagram of the first 

20 embodiment of a color conversion apparatus according to the 
present invention. 

The color conversion apparatus is implemented by 
combination of the personal computer 50 shown in Figs. 2 
and 3 and a program which is executed by the personal 

25 computer 50. 

The color conversion apparatus shown in Fig. 13 
comprises a designation section 601, a definition storage 
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section 602 and a color conversion section 603. 

The definition storage section 602 stores therein 
a plurality of first coordinates conversion definitions 
(print profiles) (cf. Fig. 4 and the associated 
5 description) 6021a, 6021b, 6021p associated with print 

conditions, a plurality of spot color and coordinates 
conversion definitions 6022a, 6022b, 6022q (cf. Fig. 7 

and the associated description) associated with various 
spot colors, coordinate composition definition 6023 (cf-. 

10 Fig. 8 and the associated description) , and a plurality of 
second coordinates conversion definitions (printer 
profiles) (cf. Fig. 5 and the associated description) 6024 
6024b, 6024r associated with proof conditions. With 

respect to the second coordinates conversion definitions, 

15 in Fig. 5, they are referred to as the printer profile 
since it has been explained on the assumption that the 
proof image is printed out by the printer 60a shown in Fig 
1. However it is noted that the second coordinates 
conversion definitions includes the coordinates conversion 

20 definition associated with CRT display 60n shown in Fig. 1 
The definition storage section 602 is disposed 
inside the hard disk unit 513 shown in Fig. 3. And the 
definition storage section 602 (the hard disk unit 513 
shown in Fig. 3) also corresponds to one embodiment of a 

25 color conversion definition storage medium of the present 
invention . 

The designation section 601 performs designation 
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of print conditions, designation of proof conditions 
(designation of a proofer which outputs a proof image) , and 
designation of spot color used in printing. The keyboard 
53 or the mouse 54 shown in Figs. 2 and 3 may serve as the 
5 designation section 601. Incidentally, it is acceptable 
that designations of the print conditions and spot colors 
are not performed through the designation section 601, but 
the associated information is derived from the workstation 
20 shown in Fig. 1. ■ 

10 When print condition is designated through the 

designation section 601, of the plurality of first 
coordinates conversion definitions 6021a, 6021b, 6021p 
which are stored in the definition storage section 602, a 
first coordinates conversion definition- (here the first 

15 coordinates conversion definition 6021a) associated with 
the designated print condition is read out and fed to the 
color conversion section 603. Similarly, when spot color 
is designated through the designation section 601, of the 
plurality of spot color and coordinates conversion 

20 definitions 6022a, 6022b, 6022q which are stored in the 

definition storage section 602, a spot color and 
coordinates conversion definition (here the spot color and 
coordinates conversion definition 6022a) associated with 
the designated spot color is read out and fed to the color 

25 conversion section 603. Further, when a printer for 
outputting a proof image or a CRT display unit is 
designated through the designation section 601, of the 
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plurality of second coordinates conversion definitions 
6024a, 6024b, 6024r which are stored in the definition 

storage section 602, a second coordinates conversion 
definition (here the second coordinates conversion 
5 definition 6024a) associated with the designated proofer 
(here the printer 60a) is read out and fed to the color 
conversion section 603. 

Further, the coordinate composition definition 
6023 is also read out from the definition storage section 

10 602 and is fed to the color conversion section 603. 

In this manner, a single color conversion 
definition, which comprises the first coordinates 
conversion definition 6021a, the spot color and coordinates 
conversion definition 6022a, the coordinate composition 

15 definition 6023, and the second coordinates conversion 

definition 6024a, is fed to the color conversion section 
603, and thereafter, image data of PLD type for print image, 
which is produced by the electronic page make-up, is fed 
from the workstation 20 shown in Fig. 1 to the personal 

20 computer 50 (cf. Figs. 1 to 3) with which the color 

conversion apparatus shown in Fig. 13 is implemented, so 
that the image data of PDL type is converted by RIP into a 
bit map type of image data, and process color image data 
defined by CMYK color space for print, of the bit map, 

25 and spot color image data representative of dot % of spot 
color of the bit map are fed to the color conversion 
section 603. Further fed to the color conversion section 
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603 is data representative of a spot color name 
designating a spot color. 

In the color conversion section 603, color 
conversion based on the color conversion definition, which 
5 is inputted to the color conversion section 603 beforehand, 
is performed in accordance with the entered process color 
image data for four colors of CMYK, spot color image 
data and spot color name, so that image data for RGB is 
generated to derive a proof image using the printer 60a- (cf . 

10 Fig. 1). The image data for RGB generated through the 
color conversion in the color conversion section 603 is 
transmitted to the printer 60a so as to output a proof 
image of color coincident to color of the printing matter 
including a printed portion by the spot color. 

15 Hereinafter, there will explained color conversion 

means in the color conversion section 603. 

The color conversion section 603 comprises first 
conversion means 6031, second conversion means 6032, third 
conversion means 6033, fourth conversion means 6034 and 

20 first composition means 6035. 

Of the printing image data, the process color 
image data for four colors of CMYK is fed to the first 
conversion means 6031. In the first conversion means 6031, 
the first coordinates conversion definition (print profile) 

25 6021a, which is read from the definition storage section 
602 and fed to the color conversion section 603, is 
referred to so that the entered process color image data 
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for four colors of CMYK is converted into image data 
defined by coordinate values of L*a*b* color space. 

The image data defined by coordinate values of L* 
a'b' color space, which is obtained through the 
conversion by the first conversion means 6031, is fed to 
the third conversion means 6033. In the third conversion 
means 6033, the second coordinates conversion definition 
(printer profile) 6024a, which is read from the definition 
storage section 602 and fed to the color conversion section 
603, is referred to so that image data on L*a*b* color 
space entered to the third conversion means 6033 is 
converted into image data defined by coordinate values of 
RGB color space. The image data defined by coordinate 
values of RGB color space, which is obtained through the 
conversion by the third conversion means 6033, is fed to 
the first composition means 6035. 

On the other hand, a spot color name is fed to the 
second conversion means 6032. In the second conversion 
means 6032, the spot color and coordinates conversion 
definitions 6022a, which is read from the definition 
storage section 602 and fed to the color conversion section 
603, is referred to so that the spot color name fed to the 
second conversion means 6032 is converted into coordinate 
values of L*a*b* color space. The coordinate values of L 
* a * b * color space, which is representative of the spot 
color, is fed to the fourth conversion means 6034. In the 
fourth conversion means 6034, in a similar fashion to that 



of the third conversion means 6033, the second coordinates 
conversion definition (printer profile) 6024a is referred 
to so that image data on L*a*b* color space 
representative of the spot color is converted into 
coordinate values of RGB color space. The coordinate 
values of RGB color space representative of the spot 
color, which is obtained through the conversion by the 
fourth conversion means 6034, is fed to the first 
composition means 6035. 

Fed to the first composition means 6035 are the 
spot color image data (dot % data) as well as the image 
data of RGB obtained through the conversion by the third 
conversion means 6033 and the RGB coordinate values of 
the spot color. In the first composition means 6035, the 
coordinate composition definition 6023, which is read from 
the definition storage section 602 and fed to the color 
conversion section 603, is referred to so that RGB 
coordinate values of dot % data of the spot color, which 
is determined by the RGB coordinate values of the solid 
of the spot color entered from the fourth conversion means 
6034 and dot % of the spot color represented by the spot 
color image data, and RGB coordinate values of image data 
entered from the third conversion means 6033 are 
synthesized to generate image data defined by coordinate 
values of RGB color space, for a proof image output. 

In this manner, the image data of RGB obtained 
through the color conversion by the color conversion 



section 603 is transmitted to the printer 60a (cf. Fig. 1), 
as mentioned above, to output a proof image based on the 
image data of RGB. 

As mentioned also in the embodiments of the color 
5 conversion method of the present invention, the process 
color and the spot color are subjected to a color 
conversion through individual conversion systems and then 
synthesized. Thus, it is possible to perform a color 
conversion suitable for the process color and the spot ■ 

10 color and thereby obtain a proof image excellent in color 
reproduction with respect to spot color as well as the 
process color. Further, according to the color conversion 
method shown, in Fig. 13, what is needed to be added or 
altered when a proofer for outputting a proof image is 

15 added or altered is only the second coordinates conversion 
definition. This makes it possible to reduce a load of the 
data management. Further, it is possible reduce an 
increment of memory capacity of the definition storage 
section 602, resulting from addition of the proofer. 

20 Fig. 14 is a functional block diagram of a color 

conversion section of the second embodiment of a color 
conversion apparatus according to the present invention. 
The structure of the designation section and the definition 
storage section is the same as those in the first 

25 embodiment shown in Fig. 13, and thus redundant description 
will be omitted. It is noted that in the second embodiment 
shown in Fig. 14, the coordinate composition definition 
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6023 stored in the definition storage section 602 shown in 
Fig. 13 is one defining coordinates composition on L*a*b* . 

A color conversion section 613 shown in Fig. 14 
comprises a fifth conversion means 6131, a sixth conversion 
5 means 6132, a second composition means 6133 and a seventh 
conversion means 6134. 

The fifth conversion means 6131 and the sixth 
conversion means 6132 are the same as the fir'st conversion 
means 6031 and the second conversion means 6032 of the - 

10 color conversion section 603 of the first embodiment shown 
in Fig. 13 in their function, respectively. And thus the 
redundant description will be omitted. 

Fed to the second composition means 6133 are the 
image data of L* a * b * obtained through the conversion by 

15 the fifth conversion means 6131, coordinate values on L*a* 
b* color space of the spot color, which is obtained 
through the conversion by the sixth conversion means 6132, 
and spot color image data (dot % data) - In the second 
composition means 6133, the coordinate composition 

20 definition, which performs coordinates composition on the 
L* a * b * color space, is referred to so that L*a*b" 
coordinate values of the spot color image data, which is 
determined by 1/ a * b * coordinate values of the solid of the 
spot color entered from the sixth conversion means 6132 and 

25 dot % of the spot color represented by the spot color 

image data, and L^a^b"* coordinate values of process image 
data entered from the fifth conversion means 6131 are 
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synthesized to generate image data (on L*a*b* color 
space) for a proof image output. The image data defined by 
the coordinate values of L*a*b* color space for a proof 
image output is fed to the seventh conversion means 6134. 
5 In the seventh conversion means 6134, the second 

coordinates conversion definitions 6024a is referred to so 
that image data of L*a*b* for a proof image output is 
converted into image data of RGB for a proof image output. 
The image data of RGB for a proof image output 

10 is transmitted to the printer 60a shown in Fig. 1. In the 
printer 60a, a proof image based on the image data of RGB 
thus transmitted is outputted. 

While it is acceptable that the second composition 
means 6133 in the second embodiment shown in Fig. 14 is one 

15 for directly performing a coordinates synthesis in 1/ a * b * 
color space, in a similar fashion to that of the embodiment 
of the color conversion method explained referring to Fig. 
11, it is acceptable that the second composition means 6133 
is one in which coordinate values of L*a*b* color space is 

20 once converted into coordinate values of XYZ color space, 
coordinates synthesis is performed on XYZ color space, 
and then again coordinate values of XYZ color space is 
converted into coordinate values of L*a*b* color space. 

Also in the second embodiment shown in Fig. 14, 

25 the process color and the spot color are individually 

subjected to the color conversion and then synthesized. 
Thus, also with respect to the spot color, it is possible 
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to expect an excellent color reproduction. It is similar 
to that of the first embodiment also in the point that an 
increment of the memory capacity resulted from the printer 
for a proof image output may be reduced. 
5 Fig. 15 is a functional block diagram of a color 

conversion section of the third embodiment of a color 
conversion apparatus according to the present invention. _ 
The structure of the designation section and the definition 
storage section in the third embodiment is the same as • 

10 those in the first embodiment shown in Fig. 13, and thus 
redundant description will be omitted. 

A color conversion section 623 shown in Fig. 15 
comprises a coordinates conversion definition construction 
means 6231, an eighth conversion means 6232, a ninth 

15 conversion means 6233, a tenth conversion means 6234 and a 
third composition means 6235. The ninth conversion means 
6233, tenth conversion means 6234 and the third composition 
means 6235 are the same as the second conversion means 6032, 
the fourth conversion means 6034, and the first composition 

20 means 6035 of the color conversion section 603 of the first 
embodiment shown in Fig. 13 in their function, respectively. 
And thus the redundant description will be omitted. 

In the coordinates conversion definition 
construction means 6231, as explained referring to Fig. 6, 

25 the first coordinates conversion definition (print profile) 
6021a, which is read out from the definition storage 
section 602 and fed to the color conversion section 623, is 
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combined with the second coordinates conversion definition 
(printer profile) 6024a, so that there is constructed the 
third coordinates conversion definition for converting 
coordinate values of CMYK color space into coordinate 
5 values of RGB color space directly without passing 
through L*a*b* color space. 

Process color image data for CMYK is fed to the 
eighth conversion means 6232. In the eighth conversion 
means 6232, the third coordinates conversion definition- 

10 constructed by the coordinates conversion definition 

construction means 6231 is referred to so that the entered 
process image data for CMYK is converted directly into 
image data for RGB. 

In this manner, according to the. third embodiment 

15 shown in Fig. 15, while there is a need to provide the 

coordinates conversion definition construction means 6231, 
and in addition, before the color conversion, to perform an 
arithmetic operation for constructing the third coordinates 
conversion definition, it is possible in the actual color 

20 conversion to convert the process color image data of CMY 
K to image data of RGB directly and thereby performing 
high speed color conversion. 

With respect to a point that a color reproduction 
ability of spot color in the proof image is excellent and a 

25 point that an increment of a memory capacity, wherein a 

proofer is added, may be reduced, it is the same as that of 
the first embodiment shown in Fig. 13. 
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Incidentally, according to the above-mentioned 
embodiments, there are shown an example in which a printer 
having a color space of RGB is used as a proofer. But, 
according to the present invention, it is acceptable that a 
5 printer having a color space of CMYK and a display 

having a color space of RGB are adopted as a proofer. 

As mentioned above, according to the present 
invention, it is adapted to a system in which there exist a 
plurality of types of proofers for outputting a proof- image, 
10 and it is possible to maintain an accuracy of color 
reproduction of spot color at high degree. 

While the present invention has been described with 
reference to the particular illustrative embodiments, it is 
not to be restricted by those embodiments but only by the 
15 appended claims. It is to be appreciated that those skilled 
in the art can change or modify the embodiments without 
departing from the scope and sprit of the present invention. 
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WHAT IS CLAIMED IS: 



1 . A color conversion method of converting 
printing image data, which comprises process color image 
5 data defined by a coordinate value of a predetermined first 
color space, and spot color image data defined by a 
coordinate value of a characteristic direction, into image 
data defined by a coordinate value of a predetermined 
second color space, for a proofer for outputting a proof 

10 image in which an image obtained through printing of an 

image based on the printing image data in accordance with a 
predetermined printing condition is reproduced, said color 
conversion method comprising: 

a printing condition conversion -step associated 

15 with a printing condition, of converting the coordinate 

value of the first color space into coordinate values of a 
colorimetry color space which is device-nondependent ; 

a spot color reference step of converting a spot 
color name into the coordinate values of the colorimetry 

20 color space; 

a proof condition conversion step associated with 
a proof condition, of converting the coordinate values of 
the colorimetry color space into coordinate values of the 
second color space; and 

25 a composition step of synthesizing, on the 

colorimetry color space or the second color space, image 
data defined by coordinate values of the colorimetry color 
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space or the second color space, wherein the process color 
image data is converted, with image data defined by 
coordinate values of the colorimetry color space or the 
second color space, wherein the spot color name is 
5 converted, 

wherein the printing image data, which comprises 
the process color image data defined by the coordinate 
value of the first color space, and the spot color image 
data defined by the coordinate value of the characteristic 
10 direction, is converted into the image data defined by the 

coordinate value of the second color space, for the proof er. 

2. A color conversion method according to claim 1, 
wherein said composition step is a step of synthesizing 

15 different types of image data on the second color space, 
of the printing image data, the process color 
image data defined by the coordinate value of the first 
color space is converted into image data defined by the 
coordinate values of the colorimetry color space in said 

20 printing condition conversion step, and the image data 

defined by the coordinate values of the colorimetry color 
space thus obtained through the conversion is further 
converted into image data defined by the coordinate value 
of the second color space in said proof condition 

25 conversion step, 

the spot color name is converted into the 
coordinate values of the colorimetry color space in said 
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spot color reference step, and the coordinate values of the 
colorimetry color space thus obtained through the 
conversion is converted into the coordinate value of the 
second color space in said proof condition conversion step, 
and 

in said composition step, the image data defined 
by the coordinate value of the second color space, for the 
proofer, is synthesized in accordance with the image data 
defined by the coordinate value of the second color space, 
after conversion by said proof condition conversion step, 
the coordinate value of the second color space 
corresponding to the spot color, after conversion by said 
proof condition conversion step, and the spot color image 
data of the printing image data. 

3. A color conversion method according to claim 1, 
wherein said composition step is a step of synthesizing 
different types of image data on the colorimetry color 
space, 

of the printing image data, the process color 
image data defined by the coordinate value of the first 
color space is converted into image data defined by the 
coordinate values of the colorimetry color space in said 
printing condition conversion step, 

the spot color name is converted into the 
coordinate values of the colorimetry color space in said 
spot color reference step, 
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in said composition step, the image data defined 
by the coordinate values of the colorimetry color space, 
for the proofer, is synthesized in accordance with the 
image data defined by the coordinate values of the 
5 colorimetry color space, after the conversion by said 

printing condition conversion step, the coordinate values 
of the colorimetry color space corresponding to the spot 
color, after the conversion by said spot color reference 
step, and the spot color image data of the printing image 

10 data, and 

the image data defined by the coordinate values of 
the colorimetry color space, for the proofer, which is 
synthesized by said composition step, is converted by said 
proof condition conversion step into the- image data defined 

15 by the coordinate value of the second color space, for the 
proofer . 

4. A color conversion method according to claim 2, 
wherein prior to conversion of the printing image data into 

20 the image data for the proofer, there is produced a process 
color conversion step in which the coordinate value of the 
first color space is directly converted into the coordinate 
value of the second color space in accordance with said 
printing condition conversion step and said proof condition 

25 conversion step, 

in conversion of the process color image data of 
the printing image data, there is applied said process 
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color conversion step instead of individual application of 
both said printing condition conversion step and said proof 
condition conversion step, so that of the printing image 
data, the process color image data defined by the 
5 coordinate value of the first color space is converted into 
image data defined by the coordinate value of the second 
color space before synthesized with the spot color image 
data . 

10 5. A color conversion apparatus for converting 

printing image data, which comprises process color image 
data defined by a coordinate value of a predetermined first 
color space, and spot color image data defined by a 
coordinate value of a characteristic direction, into image 

15 data defined by a coordinate value of a predetermined 

second color space, for a proofer for outputting a proof 
image in which an image obtained through printing of an 
image based on the printing image data in accordance with a 
predetermined printing condition is reproduced, said color 

20 conversion apparatus comprising: 

a definition storage section for storing 
a first coordinates conversion definition 
associated with a printing condition, defining an 
association between the coordinate value of the first color 

25 space and the coordinate values of a colorimetry color 
space which is device-nondependent , 

a spot color and coordinates conversion definition 
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defining an association between a spot color name and the 
coordinate values of the colorimetry color space, 

a second coordinates conversion definition 
defining an association between the coordinate values of 
5 the colorimetry color space and the coordinate value of the 
second color space, and 

a coordinates composition definition defining an 
association among coordinate values of the colorimetry 
color space or the second color space, wherein the process 

10 color image data is converted, on the colorimetry color 

space or the second color space, coordinate values of the 
colorimetry color space or the second color space, wherein ^ 
the spot color name is converted, and a set of coordinate 
values wherein said two types of coordinate values are 

15 synthesized; and 

a color conversion section for converting the 
printing image data, which comprises the process color 
image data defined by the coordinate values of the first 
color space and the spot color image data defined by the 

20 coordinate values of the characteristic direction, into the 
image data defined by the coordinate value of the second 
color space, for the proofer, referring to said first 
coordinates conversion definition, said spot color and 
coordinates conversion definition, said second coordinates 

25 conversion definition, and said coordinates composition 
definition, which are stored in said definition storage 
section . 
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6. A color conversion apparatus according to 
claim 5, wherein said coordinates composition definition, 
which is stored in said definition storage section, defines 
5 an association between said two types of coordinate values 

of the second color space and said set of coordinate values, 
and said color conversion section comprises: 

first conversion means for converting the process 
color image data defined by the coordinate value of the- 
10 first color space, of the printing image data, into image 
data defined by the coordinate values of the colorimetry 
color space, referring to said first coordinates conversion 
definition; 

second conversion means for converting the spot 
15 color name into the coordinate values of the colorimetry 
color space, referring to said spot color and coordinates 
conversion definition; 

third conversion means for converting the image 
data defined by the coordinate values of the colorimetry 
20 color space, after conversion by said first conversion 

means, into image data defined by the coordinate value of 
the second color space, referring to said second 
coordinates conversion definition; 

fourth conversion means for converting the 
25 coordinate values of the colorimetry color space, 

associated with the spot color, after conversion by said 
second conversion means, into the coordinate value of the 
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second color space, referring to said second coordinates 
conversion definition; 

first composition means for synthesizing the 
image data defined by the coordinate value of the second 
5 color space, for the proofer, in accordance with the image 
data defined by the coordinate value of the second color 
space, after conversion by said third conversion means, the 
coordinate value of the second color space corresponding to 
the spot color, after conversion by said fourth conversion 
10 means, and the spot color image data of the printing image 
data, referring to said coordinates composition definition. 

7. A color conversion apparatus according to 
claim 5, wherein said coordinates composition definition, 

15 which is stored in said definition storage section, defines 
an association between said two types of coordinate values 
of the colorimetry color space and said set of coordinate 
values, and said color conversion section comprises: 

fifth conversion means for converting the process 

20 color image data defined by the coordinate value of the 

first color space, of the printing image data, into image 
data defined by the coordinate values of the colorimetry 
color space, referring to said first coordinates conversion 
definition; 

25 sixth conversion means for converting the spot 

color name into the coordinate values of the colorimetry 
color space, referring to said spot color and coordinates 
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conversion definition; 

second composition means for synthesizing the 
image data defined by the coordinate values of the 
colorimetry color space, for the proofer, in accordance 
5 with the image data defined by the coordinate values of the 
colorimetry color space, after conversion by said fifth 
conversion means, the coordinate values of the colorimetry 
color space corresponding to the spot color, after 
conversion by said sixth conversion, and the spot color- 

10 image data of the printing image data, referring to said 
coordinates composition definition; and 

seventh conversion means for converting the image 
data defined by the coordinate values of the colorimetry 
color space, for the proofer, which is synthesized by said 

15 second .composition means, into the image data defined by 
the coordinate value of the second color space, for the 
proofer, referring to said second coordinates conversion 
definition. 

2 0 8. A color conversion apparatus according to 

claim 5, wherein said coordinates composition definition, 
which is stored in said definition storage section, defines 
an association between said two types of coordinate values 
of the colorimetry color space and said set of coordinate 

25 values, and said color conversion section comprises: 

coordinates conversion definition construction 
means for constructing a third coordinates conversion 
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definition to directly associate the coordinate value of 
the first color space with the coordinate value of the 
second color space in accordance with said first 
coordinates conversion definition and said second 
5 coordinates conversion definition; 

eighth conversion means for converting the process 
color image data defined by the coordinate value of the 
first color space, of the printing image data, into image 
data defined by the coordinate values of the second color 
10 space, referring to said third coordinates conversion 
definition; 

ninth conversion means for converting the spot 
color name into the coordinate values of the colorimetry 
color space, referring to said spot color and coordinates 

15 conversion definition; 

tenth conversion means for converting the 
coordinate values of the colorimetry color space 
corresponding to the spot color, after conversion by said 
ninth conversion means, into the coordinate value of the 

20 second color space, referring to said second coordinates 
conversion definition; and 

third composition means for synthesizing the image 
data defined by the coordinate values of the second color 
space, for the proofer, in accordance with the image data 

25 defined by the coordinate values of the second color space, 
after conversion by said eighth conversion means, the 
coordinate values of the second color space corresponding 
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to the spot color, after conversion by said ninth 
conversion, and the spot color image data of the printing 
image data, referring to said coordinates composition 
definition . 

5 

9. A color conversion definition storage medium 
storing a color conversion definition for converting 
printing image data, which comprises process color image 
data defined by a coordinate value of a predetermined" first 

10 color space, and spot color image data defined by a 

coordinate value of a characteristic direction, into image 
data defined by a coordinate value of a predetermined 
second color space, for a proofer for outputting a proof 
image in which an image obtained through- printing of an 

15 image based on the printing image data in accordance with a 
predetermined printing condition is reproduced, said color 
conversion definition comprising: 

a first coordinates conversion definition 
associated with a printing condition, defining an 

20 association between the coordinate value of the first color 
space and the coordinate values of a colorimetry color 
space which is device-nondependent ; 

a spot color and coordinates conversion definition 
defining an association between a spot color name and the 

25 coordinate values of the colorimetry color space; 

a second coordinates conversion definition 
defining an association between the coordinate values of 
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the colorimetry color space and the coordinate value of the 
second color space, said second coordinates conversion 
definition being associated with a proof condition; and 
a coordinates composition definition defining an 
5 association among coordinate values of the colorimetry 

color space or the second color space, wherein the process 
color image data is converted, on the colorimetry color 
space or the second color space, coordinate values of the 
colorimetry color space or the second color space, wherein 
10 the spot color name is converted, and a set of coordinate 
values wherein said two types of coordinate values are 
synthesized. 
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ABSTRACT OF THE DISCLOSURE 

Printing image data is converted into image data 
for a proofer through a print condition conversion process 
for converting CMYK for printing into L*a*b* , a spot 
color reference process for converting a spot color name 
into L'a'b* , a printer condition conversion process for 
converting L*a*b* into RGB for proof, and a composition 
process for synthesizing a process color with a spot color. 
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As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as 
stated next to my name, 
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I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plura! names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled 



COLOR CONVERSION METHOD, 



COLOR CONVERSION APPARATUS 

AND COLOR CONVERSION DEFINITION STORAGE 



the specification of which is attached hereto unless the 
following box is checked: 



□ was filed on _ 



as United States Application Number or 
PCT International Application Number 



_ and was amended on 
_ (if applicable). 
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I hereby state that I have reviewed and understand the 
contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 
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I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, Section 1 .56. 
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for patent or inventor's certificate, or 365(a) of any PCT 
International application which designated at least one country 
other than the United States, listed below and have also 
identified below, by checking the box, any foreign application for 
patent or inventor's certificate, or PCT International application 
having a filing date before that of the application on which 
priority is claimed. 

Priority Not Claimed 



14 /September /1 999 

(Day/Month/Year Filed) 

(w**m b ) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 

aam^M b ) 



□ 



□ 



□ 



I hereby claim the benefit under Title 35, United States Code, 
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I hereby claim the benefit of Title 35, United States Code 
Section 120 of any United States application(s), or 365(c) of 
any PCT International application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT International application in the manner provided 
by the first paragraph of Title 35, United States Code Section 
112, I acknowledge the duty to disclose any material 
information which is material to patentability as defined in Title 
37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of this application: 



(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned) 

(tail #-*!•> (WJjBH) (sua: ^mrsm, 



(Application No.) (Filing Date) 

(fflJSS*^) (fflIBB) 

x % x *> o , o & to x # l it ft m. t ft <d m -f a t r -5 1 z. m < 
&wfc±xmmxh2>tmzx^z>^k. s?>ta«ctt3ixt 
a m r tf-&ft t m <» on & it* s ft * * ia« as 1001 



(Status: Patented, Pending, Abandoned) 
(31ft: WtfW^fr. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 



maw-, an. tb««w ta-c, *mii:at5-9i«) 

¥ & t £ * a # & ffi m m i c n l -c it n -r s # a ± x it r a 

ft £ x v« * is t) 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith (list 
name and registration number) 



John H. Mion, Reg. No. 18,879; Thomas J. Macpeak, Reg. No. 19,292; Robert J. Seas, Jr., Reg. No. 21,092; 
Darryl Mexic, Reg. No. 23,063; Robert V. Sloan, Reg. No. 22,775; Peter D. Olexy, Reg. No. 24,513; J. Frank 
Osha, Reg. No. 24,625; Waddell A. Biggart, Reg. No. 24,861; Louis Gubinsky, Reg. No. 24,835; Neil B. 
Siegel, Reg. No. 25,200; David J. Cushing, Reg. No. 28,703; John R. Inge, Reg. No. 26,916; Joseph J. Ruch, 
Jr., Reg. No. 26,577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. Turner, Reg. No. 29,710; Howard L. 
Bernstein, Reg. No. 25,665; Alan J. Kasper, Reg. No. 25,426; Kenneth J. Burchfiel, Reg. No. 31,333; Gordon 
Kit, Reg. No. 30,764; Susan J. Mack, Reg. No. 30,951; Frank L. Bernstein, Reg. No. 31,484; Mark Boland, 
Reg. No. 32,197; William H. Mandir, Reg. No. 32,156; Scott M. Daniels, Reg. No. 32,562; Brian W. Harmon, 
Reg. No. 32,778; Abraham J. Rosner, Reg. No. 33,276; Bruce E. Kramer, Reg. No. 33,725; Paul F. Neils, Reg. 
No. 33,102 and Brett S. Sylvester, Reg. No. 32,765 



Send Correspondence to: 
SUGHRUE, MION, ZINN, MACPEAK & SEAS, PLLC 
2100 Pennsylvania Avenue, N.W., Washington, D.C. 20037-3202 



mmmm'M^^c: (.%foRXfW,t£&%-) Direct Telephone Calls to: (name and telephone number) 

(202)293-7060 







Full name of sole or first inventor 

Ei j i Teraue 




B H 


Inventor's signature Date 


&m 




Residence 

Kanagawa , Japan 


mm 




Citizenship 

JAPANESE 




Post office address C / Q pyjj pHOTO FILM CO., LTD., 
798, Miyanodai, Kaisei-machi, Ashigarakami-c 




Kanagawa 258-8538 Japan 




Full name of second joint inventor, if any 




Bft 


Second inventor's signature Date 


&m 


Residence 


an 


Citizenship 




Post office address 







(MH}y.^<75*I^^W#i-o^-ct 1 P«iclE*eL, i*«rt5r (Supply similar information and signature for third and 
t a ) subsequent joint inventors.) 
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